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Meditation  is important  in facilitating  health.  Pregnancy  health  has been  shown  to  have
signiﬁcant  consequences  for infant  behaviors.  In view  of  limited  studies  on  meditation  and
infant temperament,  this  study  aims  to explore  the effects  of  prenatal  meditation  on  these
aspects. The  conceptual  framework  was  based  on the postulation  of  positive  relationships
between  prenatal  meditation  and  infant  health.  A randomized  control  quantitative  study
was carried  out  at  Obstetric  Unit, Queen  Elizabeth  Hospital  in Hong  Kong.  64  pregnant  Chi-
nese women  were  recruited  for  intervention  and  59  were for control.  Outcome  measures
were cord  blood  cortisol,  infant  salivary  cortisol,  and  Carey  Infant  Temperament  Question-
naire. Cord  blood  cortisol  level  of babies  was  higher  in the intervention  group  (p < 0.01)
indicates  positive  health  status  of  the  newborns  veriﬁes  that prenatal  meditation  can  inﬂu-
ence fetal  health.  Carey  Infant  Temperament  Questionnaire  showed  that  the infants  of
intervention  group  have  better  temperament  (p < 0.05)  at ﬁfth  month  reﬂects  the impor-
tance of prenatal  meditation  in  relation  to  child  health.  Present  study  concludes  the  positive
effects of  prenatal  meditation  on  infant  behaviors  and  recommends  that pregnancy  care
providers  should  provide  prenatal  meditation  to  pregnant  women.
©  2014  The  Authors.  Published  by  Elsevier  Inc. This  is  an  open  access  article  under  the  CC
BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/3.0/).
1. Introduction
Most doctors merely provide antenatal vitamins to pregnant women  for the sake of maternal health and fetal health but
not provide meditative intervention. Meditation is proven to be an excellent adjunctive treatment for many diseases (Mirams,
Poliakoff, Brown, & Lloyd, 2013) but there is little information about prenatal meditative intervention on infant health. Recent
research supports the effect of maternal and fetal programming in relation to child health (Dietro, 2012; Melchior et al., 2012).
Cognitive functioning and behavioral problems in childhood have been shown to be inversely related to fetal health (Charil,
Laplante, Vaillancourt, & King, 2010). Infants of depressed mothers have difﬁcult temperament and attentional, emotional
and behavioral problems later in life (Field, 2011). Prenatal maternal anxiety predicts reduced adaptive immunity in infants
(O’Connor et al., 2013). Evidences conﬁrmed the extension of the risk of psychiatric disorders associated with prematurity
to the late preterm group, and suggest that maternal depression may  play a key role in this risk trajectory (Rogers, Lenze, &
Luby, 2013). Maternal life stress events in pregnancy linked to children’s school achievement at age 10 years (Li et al., 2013).
The aim of this study is to examine the effects of prenatal meditation in pregnant Chinese women  in Hong Kong to infant
behaviors. The conceptual framework is based on the hypothesis that meditation can enhance maternal health and improve
fetal health and child health (McCoy et al., 2010). The author has developed an Eastern based meditative intervention (EBMI)
for pregnant Chinese women in Hong Kong (Chan, 2010). The theoretical background of EBMI bases on the integration of
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(http://creativecommons.org/licenses/by-nc-nd/3.0/).
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Table  1
Contents of EBMI.
Mindful eating
Mindful walking
Mindfulness prenatal and postnatal exercises
Daily practice of ‘self help, helping others’
Crisis intervention: turn curse into blessing
Daily practice of ‘bliss’
Let go
Three minutes-breathing practice
Body scan
Mindful breathing
Four Immeasurables Meditation
Table 2
Validity of data from participants.
Frequency Percent Valid percent Cumulative percent
Valid Control group 56 31.3 31.3 31.3
Intervention group 64 35.8 35.8 67.0
Excluded (missing data) 59 33.0 33.0 100.0
Total  179 100.0 100.0
Table 3
No of patients with frequent practice (FP*) of EBMI.
Frequent practice of EBMI (FP) 36
Not frequent practice of EBMI (Not FP) 22
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bMissing data 6
Total no of patients in intervention group 64
* FP means practice EBMI more than 3 times per week.
indfulness practice, the Four Immeasurables, cognitive therapies and Western psychology and psychotherapy. Contents
f EBMI were listed in Table 1.
. Materials and methods
Participants were pregnant Chinese women who  attended private obstetrician clinics and antenatal clinics of Queen
lizabeth Hospital in Hong Kong (2007–2009). The present research had chosen one of the most common types of non-
robability sample called convenience sample method. Chosen from a particular date onwards; any pregnant women who
ttended the clinics with maturity around twelve week to 28th week were invited to take part in the research. Sample
ize was based on statistical calculation. Participants were randomized placed into two groups, the intervention group and
he control group. The intervention groups had six sessions which comprised of the elements of EBMI conducted by the
esearcher. The control group had only one session and was the introductory lecture for the intervention group without the
lements of intervention.
The birth weight, maturity, Apgar score and cord blood for cortisol level of babies delivered were collected. Cortisol level
n cord blood sample was chosen as a fetal health indicator (Bolten et al., 2013). Salivary cortisol levels of the infants were
xamined around six weeks and ﬁve months old (Cho, Carlo, Su, & McCormick, 2010). Mothers were asked to ﬁll in the Carey
nfant Temperament Questionnaire at around ﬁfth month after delivery.
Data collected from questionnaires went through the process of coding. Descriptive statistics were used to summarize
ata. Chi-square analysis and independent t-tests were used to detect any signiﬁcant differences between two  groups on
he baseline variables. Present research had formal approval from Research Ethics Committee (Kowloon Central/Kowloon
ast) of Hospital Authority of Hong Kong (2007).
. Results
There are total 179 cases recruited for both intervention and control groups. Data collection was  completed in October 2009. 64 cases have valid data
rom  intervention group while 59 cases with valid data from control groups (Table 2). With data available about the frequency of practice of EBMI in
ntervention group, present study divides this group into two subgroups, those with Frequent Practice (FP) and not Frequent Practice (Not FP) (Table 3).
tatistical analysis was also done between FP group and control group. Inter-group analysis between FP and Not FP was  also made.
The  demographic characteristics of the intervention group and control groups reveal no signiﬁcant difference (Table 4). Obstetric outcomes are shown
n  Table 5. Some patients did not ﬁll in the questions asked and lead to lot of missing data. The percentage of babies utilized Special Neonatal Care was
ower  in FP group than Not FP group (p < 0.05).
Results of cord blood cortisol of intervention and control groups are shown in Table 6. Missing data is due to difﬁculty in collecting of cord blood
pecimens. Cord blood cortisol level of babies delivered in intervention group was  higher than that in the control (p < 0.05). Cord blood cortisol level of
abies  delivered in FP group was higher than that in the control (p < 0.01).
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Table 4
Demographic data between intervention and control groups.
Intervention group (n = 64) Control group (n = 56) p-Value
Mean (SD) Mean (SD)
Age of pregnant 33.34 (4.11) 33.84 (3.74) 0.496
Age  of husband 36.77 (5.67) 36.66 (5.41) 0.915
Education 0.428
Middle  school or below 5 (7.9%) 8 (14.5%)
High school 20 (31.7%) 19 (34.5%)
College or above 38 (60.3%) 28 (50.9%)
Employment 0.507
Full-time 56 (87.5%) 44 (80%)
Part-time 3 (4.7%) 5 (9.1%)
Housewife 5 (7.8%) 6 (10.9%)
Do  exercise 0.151
No  6 (9.5%) 12 (22.6%)
Seldom 47 (74.6%) 34 (64.2%)
Often 10 (15.9%) 7 (13.2%)
Habit 0.680
Smoker  1 (1.7%) 1 (1.9%)
Non-smoker 56 (93.3%) 50 (96.2%)
Second-hand smoker 3 (5%) 1 (1.9%)
Past  health 0.591
No  chronic disease 41 (68.3%) 37 (74.0%)
Surgery 14 (23.3%) 12 (24.0%)
Chronic disease 2 (3.3%) 1 (1.2%)
Psychiatric disease 2 (3.3%) 0
Sexual abuse at childhood 1 (1.7%) 0
Obstetric history 0.102
Para  0 40 (71.4%)
Para  1 51 (79.7%) 10 (17.9%)
Para  2 or above 12 (18.8%) 6 (10.7%)
Previous CS* 1 (1.6%) 0.020*
0 61 (95.3%) 45 (80.4%)
=  > 1 3 (4.7%) 11 (19.6%)
Past  history of obstetric complications Nil
Present  history of obstetric complications 0 0 0.498
Yes  2 (3.1%) 0
No  62 (96.9%) 56 (100%)
Having pets at home 0.276
Yes  13 (21.3%) 7 (13.5%)
No  48 (78.7%) 45 (86.5%)
Planned pregnancy 0.062
Yes  56 (87.5%) 40 (74.1%)
No  8 (12.5%) 14 (25.9%)
Abuse during pregnancy 0.262
Yes  0 1 (2.0%)
No  61 (100%) 48 (98.0%)
Religion/spirituality 0.294
Yes  37 (58.7%) 27 (49.1%)
No  26 (41.3%) 28 (50.9%)
Familial disease 0.526
Yes  23 (40.4%) 19 (34.5%)
No  34 (59.6%) 36 (65.5%)[] = No of missing data.
* p < 0.05.
Results of baby salivary cortisol level for intervention and control group, FP and control group and FP and Not FP group at ﬁfth week old and ﬁfth month
old  were not of statistical signiﬁcant.
Temperament of the infants of intervention group and control group were assessed by Carey Infant Temperament Questionnaire at around ﬁfth month
old.  Missing data was due to incompleteness of questionnaires returned. Results showed that infants of intervention group have good results in Approach
score and Mood score (Table 7).
4. DiscussionMeditative practices have received much attention and have stimulated lots of scientiﬁc studies (Coghlan, 2013; Keune,
Bostanov, Hautzinger, & Kotchoubey, 2013; Saatcioglu, 2013; Sperduti, Martinelli, & Piolino, 2012). Evidence suggests that
meditation as an intervention has a strong relationship to positive health outcomes, overall well-being and adjunctive treat-
ment for diseases (Chen, Yang, Wang, & Zhang, 2013; Marchand, 2013; Srivastava, Talukdar, & Lahan, 2011). Intervention can
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Table  5
Obstetric outcomes.
FP (n = 36) Not FP (n = 22) p-Value
Mode of delivery [8] [7] 0.348
Vaginal delivery 19 (67.9%) 8 (53.3%)
CS 9 (32.1%) 7 (46.7%)
Birth weight [8] [7] 1.000
Less  than 2.5 kg 1 (3.6%) 0
2.5–4 kg 27 (96.4%) 15 (100%)
>4  kg 0 0
Apgar score [25] [16] 0.748
>6  5 (45.5%) 3 (50.0%)
6–4 5 (45.5%) 3 (50.0%)
<4 1 (9.1%) 0
Special neonatal care* [9] [7] 0.0161*
Yes 4 (14.8%) 5 (33.3%)
No 23 (85.2%) 10 (66.7%)
[] = No of missing data.
* p < 0.05.
Table 6
Comparison of Cord Blood Cortisol between groups.
Intervention (n = 64) Control (n = 56) p-Value
Mean (SD) Mean (SD)
Cord blood cortisol* [19] 360.04 (262.72) [16] 257.07 (189.22) 0.043
FP  (n = 36) Control (n =56)
Mean (SD) Mean (SD)
Cord blood cortisol** [12] 420.38 (292.88) [16] 257.07 (189.22) 0.009
FP  (n = 36) Not FP (n = 22)
Mean (SD) Mean (SD)
Cord blood cortisol [12] 420.38 (292.88) [6] 276.81 (189.85) 0.092
[] = No of missing data.
* p < 0.05.
** p < 0.01.
Table 7
Comparison of Carey Infant Temperament Questionnaire between groups.
Intervention (n = 64) Control (n = 56) p-Value
Mean (SD) Mean (SD)
Activity score [23] 3.72 (0.42) [10] 3.83  (0.38) 0.196
Rhythmicity score [32] 2.99 (0.51) [16] 3.14 (0.48) 0.193
Approach score** [32] 2.79 (0.52) [13] 3.12 (0.52) 0.007**
Adaptability score [33] 2.73 (0.43) [14] 2.84 (0.42) 0.281
Intensity score [29] 3.52 (0.53) [11] 3.59 (0.47) 0.543
Mood  score* [28] 3.08  (0.44) [11] 3.29 (0.48) 0.042*
Persist score [26] 3.17 (0.44) [9] 3.05 (0.61) 0.314
Distract score [26] 2.77 (0.37) [10] 2.87  (0.45) 0.254
Threshold score [32] 3.57 (0.50) [13] 3.68 (0.47) 0.296
[] = No of missing data.
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** p < 0.01.
ead to improvement in perinatal health and birth outcomes (Picklesimer, Billings, Hale, Blackhurst, & Covington-Kolb, 2012;
olten et al., 2013). Singing appears to be enjoyable exercise and have effect on reducing maternal stress and encouraging
nfant attachment (Carolan, Barry, Gamble, Turner, & Mascarenas, 2012). A 13-min relaxation audio program is effective
elaxation training for women with preterm labor in delaying of delivery (Chuang et al., 2012). Yoga and massage therapy
an reduce prematurity (Field, Diego, Hermandez-Reif Medina, Delgado, & Hemandez, 2012).
Pregnancy outcomes are used as indicators for maternal health and fetal health (Chuntharapat, Petpichetchian, &
atthakit, 2008). This study showed that the percentage of babies utilized Special Neonatal Care was  lower in FP group
han Not FP group (p < 0. 05) (Table 5) but cannot concluded that the babies in FP group are healthier than Not FP group
ecause the sample size is small and lots of missing data.
Cord blood cortisol (Table 6) was used as one of the indicators of fetal health in this study. Umbilical cord blood cortisol
evels can be used as an indicator of the fetal stress response to assisted vaginal delivery (Gitau et al., 2001). Cord arterial
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cortisol varied with mode of delivery, combined spinal and epidural use and pH (Miller, Fisk, Modi, & Glover, 2005). Neonatal
plasma cortisol level is lower in the IUGR compared to the AGA group (Strinic, Roje, Marusic, & Capkun, 2007). Maternal
and amniotic ﬂuid cortisol was related to birth outcomes and infant emotional development (Baibazarova et al., 2013). Fetal
cortisol may  be an important predictor of infant outcomes and shed light on mechanisms through which prenatal maternal
stress affects infant psychological health. This study indicated that cord blood cortisol level of intervention group and FP
group is higher than control group irrespective of mode of deliveries (Table 6). The result suggests that cord blood cortisol
can be used as an indicator of intra-uterine fetal mental health status. The postulation that the fetus of intervention group
is living in a less stressful maternal environment and have a better response to give birth can be supported by results of this
study.
Salivary cortisol level had been used to assess infant mental health status (Fogaca et al., 2005) but this study did not show
any difference of infant salivary cortisol level at ﬁfth week and ﬁfth month between intervention group and control group.
This is because a lot of data is missing especially at ﬁfth month old.
Infant temperament has been used as outcome measures for prenatal maternal health. Maternal trait anxiety was  pre-
dictive of “difﬁcult” infant temperament, independent of depression and sociodemographic or obstetric risk factors (Austin,
Hadzi-Pavlovic, Leader, Saint, & Parker, 2005). Prenatal maternal psychosocial (anxiety, depression and perceived stress)
and endocrine (cortisol) indicators of stress can predicted infant temperament (Davis et al., 2007). Depressed mothers have
poorer ratings of their infant temperament than non-depressed mothers (McGrath, Records, & Rice, 2008). Present study
used Carey Infant Temperament Questionnaire (ITQ) at ﬁfth month of life to assess whether there is any difference in tem-
perament for those infants whose mothers had practiced EBMI as compare to the control. Infants of intervention group
have good response to new stimulus and have better temperament (Table 7) indicate the importance of pregnancy health
in relation to future child health and the positive effect of EBMI on maternal health.
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